"Dilute-and-shoot" triple parallel mass spectrometry method for analysis of vitamin D and triacylglycerols in dietary supplements.
A method is demonstrated for analysis of vitamin D fortified dietary supplements that eliminates virtually all chemical pretreatment prior to analysis, which is referred to as a "dilute-and-shoot" method. Three mass spectrometers, in parallel, plus a UV detector, an evaporative light-scattering detector (ELSD), and a corona charged aerosol detector (CAD) were used to allow a comparison of six detectors simultaneously. Ultraviolet data were analyzed using internal standard, external standard, and response factor approaches. The contents of gelcaps that contained 2,000 IU (50 μg) vitamin D(3) in rice bran oil, diluted to 100 mL, were analyzed without the need for lengthy saponification and extraction. Vitamin D(3) was analyzed using UV detection, extracted ion chromatograms, selected ion monitoring (SIM) atmospheric pressure chemical ionization mass spectrometry (APCI-MS), and two transitions of multiple reaction monitoring (MRM) APCI-MS. The internal standard, external standard, and response factor methods gave values of 0.5870 ± 0.0045, 0.5893 ± 0.0041, and 0.5889 ± 0.0045 μg/mL, respectively, by UV detection. The values obtained by MS were 0.6117 ± 0.0140, 0.6018 ± 0.0244, and 0.5848 ± 0.0146 μg/mL by SIM and two transitions of MRM, respectively. The triacylglycerols in the oils were analyzed using full-scan APCI-MS, electrospray ionization (ESI) MS, up to MS(4), an ELSD, and a CAD. The method proved to be very sensitive for vitamin D(3), as well as triacylglycerols (TAGs), allowing identification of intact TAGs containing fatty acids up to 28 carbons in length. LC-ESI-MS of glycerin polymers is also demonstrated.